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Over geologic time, continental shelves are repeatedly fl ooded and exposed by relative rises and falls in sea level. As such, shelves are shaped and reshaped by subaerial, coastal, and submarine processes. While these processes can be studied today, the temporal and spatial scales over which shelf morphology and strata are created are beyond the realm of direct observation. The incompleteness of the stratigraphic record and of records of past environments complicates matters even further for it riddles geologic interpretations of strata with uncertainties about what formed when, where, why, and how.
The Offi ce of Naval Research STRATAFORM program used numerical and experimental modeling as a means of telescoping the erosion, transport, and deposition caused by sedimentary processes up to the temporal and spatial scales over which continental shelves evolve (Nittrouer and Kravitz, 1996) . This same approach is now being used in the EuroSTRATAFORM program.
Models developed during STRATAFORM are being integrated with new models to ultimately simulate event-based margin sedimentation in three dimensions from minutes to millions of years. Sherwood et al. (this issue) explain how this linkage is being achieved. Here, we focus on major accomplishments reached thus far in the longer-term modeling of shelf development.
Because of the Adriatic shelf 's polygenic origin, our paper is divided into three major sections.
The fi rst deals with modeling of fl uvial sedimentation, which molds shelf settings during lowstands in relative sea level and governs the supply of clastic sediments to shelves at all times. The second section concentrates on modeling of offshore sedimentation and the formation of shelf morphology and strata under the infl uence of currents, waves, and submarine gravity fl ows. The fi nal section summarizes modeling that couples subaerial and submarine development of the shelf and movement of the intervening shoreline.
The modeling in EuroSTRATAFORM complements the fi eld studies highlighted elsewhere in this special issue of Oceanography. And because the fi eldwork during the fi rst half of the program has focused on the Adriatic, so too has much of the modeling. The longer-term modeling is not margin-specifi c, and the fi ndings highlighted here have bearing on shelf formation in general. 
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SUBAERIAL STRATA FORMATION
As with many other basin settings, the fi rst-order controls on the formation of the continental shelf are subsidence, sediment supply, and global sea level or eustasy (Vail et al., 1977) . The large and rapid glacio-eustatic fl uctuations that occurred during the Quaternary overwhelmed thermal subsidence along nearly all continental margins and wrought corresponding fl uctuations in fl uvial sedimentation as river systems responded to the vacillations in base level (Haq et al., 1988) . Drainage areas grew and shrank, and river channels aggraded, avulsed, incised, and infi lled. A number of these changes have continued to occur since the Holocene sea-level rise due in large part to human engineering of rivers and coasts.
Past changes in sediment supply are being simulated using HydroTrend, a numerical model that predicts the daily discharge and sediment loads from a river based on empirical relationships with drainage-basin characteristics and climate (Syvitski and Moorehead, 1999; Moorehead et al., 2003) . The independent variables used in the model include hypsometry, relief, river networks, dams HydroTrend is used to hindcast sediment discharge from the Po River since the Late Glacial Maximum (LGM) (Kettner and Syvitski, in press ). The exercise indicates that the rise in eustasy over this period is the dominant infl uence on the hydrology of the Po river.
Drainage basin area has shrunk by more than 50 percent over the last 18,000 years, reducing the average sediment fl ux that coursed through the Po River dur- and Younger Dryas (12.9-11.1 ka) periods. In fact, the Younger Dryas cooling and warming may have led to the single largest excursion in sediment delivery from the Po and if so should have produced a signifi cant signal in the offshore sediment record. The Po River of today is far less fl ashy than during the LGM, a result of the Holocene sea-level rise that has been augmented by dams emplaced along the river over the last half of the twentieth century (Surian et al., 2003) .
In addition to the supply of sediments from rivers, modeling is also being done of the size distributions of the sediments delivered to the coast or left behind in river channels and fl ood plains. The sediments output by rivers differ from their input as a result of the downstream fi ning of grain sizes in channels. Because fl ow within river channels tends to maintain a constant dimensionless shear stress (Parker et al., 1998) , hydrau- ance of all sizes being transported (e.g., Figure 1A ). Comparison of model results against a 5000-year simulation produced using a detailed hydraulic model (Wright, 2003) that in the absence of wave and current reworking of the bed, the shelf will retain a topographic imprint of fl uvial channels formed when the shelf was last subaerially exposed.
SUBMARINE STR ATA FORMATION
Once sediments are carried past the shoreline, they have the potential of being moved even farther seaward by a combination of marine processes. These range from river plumes, waves, and currents to submarine gravity fl ows. All of these processes are active in the Adriatic Sea and modeling predicts that all have left discernible imprints on the shelf morphology and strata.
The impact of plume sedimentation depends on the river discharge and the size of the river's drainage basin with respect to fl ood-generating storms. This is re-enforced in a study by Pratson et al. (2003) using PLUME, a numerical model that simulates river plume spreading and sedimentation (Moorehead et al., 1999) . Individual fl ood events, however, should still produce the greatest change in seabed refl ectivity, a change that preliminary estimates suggest will be ~10 percent ( Figure 3B ) (Pratson et al., 2003) . This is a drop in signal strength of the seabed bottom echo approaching 1 dB (decibel), which by acoustic standards is signifi cant.
In the western Adriatic, river plumes are turned to move southeastwards parallel to shore by the Sea's cyclonic currents (Cattaneo et al., 2003) . Individual river plumes combine into a single, long coastal jet that extends the length of a 500-km-long actively prograding clinoform, which also parallels the Italian Adriatic Coast. The correspondence suggests that the clinoform is the product of sedimentation from the coastal plume.
However, the clinoform is wider than the plume in the offshore direction, and the deposit volume is much larger than can be attributed to this sediment source. (1) absolute refl ectivity, (2) annual change in refl ectivity, (3) HydroTrend discharge simulation. ate signifi cantly different stratigraphy.
Where fl uvial input overwhelms marine sediment movement, sea-level cycles will produce spatially restricted erosional surfaces during sea-level falls and deposits dominated by fl uvial sediments when sea level rises back up again ( Figure 6A ).
In contrast, heightened marine sediment transport can create wide subaqueous deltas that will lead to an extensive erosion surfaces when exposed by a sea-level fall ( Figure 6B) . As sea level then rises, the same region is eroded by waves, and a broad overlying deposit of shallow-marine strata forms ( Figure 6B ).
The Model results will be used in determining sampling locations, while cores from these locations will test model predictions of such deposit attributes as thickness, grain sizes, and acoustic properties.
